ABSTRAcT From 1967 to 1972 12 patients were operated on for emphysematous bullae in the Liverpool regional cardiothoracic centre. The patient with the poorest lung function died in the immediate postoperative period but the remainder survived for more than five years. All but one of the survivors showed evidence of benefit three to six months after surgery and all those not retired returned to full-time employment for at least five years. Nine patients were reviewed 5-10 years after surgery. These all reported a gradual return of dyspnoea, which was matched by a falling one-second forced expiratory volume (FEV,) (mean fall 82 ml a year); but five were still maintaining some of their postoperative improvement. When mean preoperative lung function values were compared with the values obtained 5-10 years later there was still a significant improvement in forced vital capacity; but FEV,, residual volume, transfer coefficient, and arterial oxygen and carbon dioxide tensions were unchanged. Chest radiographs showed no new bullae or (except in one case) any increase in size of pre-existing bullae.
maintaining some of their postoperative improvement. When mean preoperative lung function values were compared with the values obtained 5-10 years later there was still a significant improvement in forced vital capacity; but FEV,, residual volume, transfer coefficient, and arterial oxygen and carbon dioxide tensions were unchanged. Chest radiographs showed no new bullae or (except in one case) any increase in size of pre-existing bullae.
We conclude that the removal of large emphysematous bullae did not hasten the progress of the underlying emphysema and that in most patients some benefit lasted for more than five years after the operation. Patients treated by lobectomy fared at least as well as those treated by bullectomy alone. It may be relevant to the relatively good progress of patients in this series that only three had suffered from chronic bronchitis before operation or smoked after operation, all but two had bullae occupying half or more of one hemithorax, and none had hypercapnia.
The indications for resection of bullae and the immediate benefits of the procedure are well known.'2 Information about the long-term outcome is more scanty and conflicting. This report describes the outcome in a small group of patients operated on in the Liverpool regional cardiothoracic centre during a five-year period and followed up for 5-10 years. 
Patients and methods

Results
All 12 patients were traced and nine returned for review from five to 10 years after the operation. Of the remaining three, one (No 12) had died of bronchopneumonia in the immediate postoperative period, one (No 5) was alive and working 10 years after surgery but refused to attend for review, and the third (No 10) died of a myocardial infarct eight years after the operation. This last patient had been followed up regularly at another hospital and was recorded as being well and free of dyspnoea only one month before his death.
Apart from the patient who died in the postoperative period, all patients survived for at least five years after the operation (mean survival at time of follow up 7-3 years). All but one reported symptomatic benefit when seen three to six months after surgery and this was reflected in the improved FVC and FEV, ( (table 3) . RV fell, however, in the early postoperative period in the three patients for whom measurements were available (table 4) . Chest radiographs were available for 10 patients 5-10 years after the operation. None showed new bullae on the operated side and only one (No 4) showed an increase in size of a pre-existing contralateral bulla.
Discussion
Previous authors have agreed that early postoperative results are good when large bullae are removed,' 2 and the FEV, has been regarded as the most reliable guide to postoperative progress. [4] [5] [6] The present study supports these observations. The one patient with a bulla occupying less than a third of the hemithorax was the only one to show no symptomatic or objective improvement, and in the series as a whole there was a highly significant inverse correlation between dyspnoea grade and FEV,.
There are few published accounts of the longerterna ot*cwe of ury. e FitzerpAW and others present rom etric dao m 15 simlar patients fbilowed fori-ow thabthree years (eight for more than five y0a) ind fouad a pattern ilat to the ofe we Aescribe but with a apaval decwiu X VEV, of 101 mI.9 Wesdey trs repo e vy survivors but three of the 11 followed for shdrter periods had already died.' Pride and others found evidence of benefit two to three years after surgery in only three of their 10 patients.4 The mean preoperative FEV, in this last series was lower than in any of the others and the mean postoperative increase in FEV, (1.041 to 1-24 1) was considerably less than in our series (1-19-1.77 1).
The mean annual decline in FEVI of 82 ml in our patients is similar to that reported in large series of patients with chronic obstructive airways disease (80-90 ml a year).78 This suggests that removal of large bullae does not hasten the progression of emphysema in the remaining lung, a view supported by the fact that no new bullae appeared in the postoperative radiographs.
The relatively good postoperative progress of our patients, with all but three of the survivors still showing objective evidence of benefit (in FVC or FEVy) more than five years after surgery, may of course relate to preoperative selection and to operative procedure. With regard to selection only three patients had significant sputum production, none had a raised Paco2, and all but two had bullae occupying one half ot more of the hemithorax. Two of the three with no objective evidence of benefit five to ten years after operation were the only patients who had chronic bronchitis before operation and smoked after it (Nos 1 and 6). Half the patients had a preoperative FEV, of less than a litre but the only patient with an FEV, of less than 0.5 litres died in the immediate postoperative period.
Seven patients were treated by lobectomy and five by bullectomy. It has been suggested' 5 that patients with disease extensive enough to require lobectomy do not fare so well as those in whom bullectomy is performed. The seven patients treated by lobectomy in this series all had more extensive disease and poorer preoperative lung function than four of the five treated by bullectomy but there was no difference in the long-term outcome of the two groups. Indeed, the only death was in the bullectomy group, which also contained two of the three survivors showing no objective evidence of benefit at followup.
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